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NOVELTY - The silicon film is subjected to photoirradiation due to 
which the film is melted. Then, the film is solidified by maintaining 
maximum cooling rate below 1.6 multiply 1010 deg. C. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: pulse laser irradiation apparatus; semiconductor device 
USE - For thin film transistor (TFT) in drive circuit of liquid 
crystal display (LCD) device, sensor. 

ADVANTAGE - The crystallization in a laser recrystallization 
process is prevented. The silicon film can be formed through a 
recrystallization process by the thermal equilibrium concentration of 
point defects process on a low glass substrate. The silicon thin film 
in TFT can prevent reduction of ON state current or increase of OFF 
leak current, thus stable operation is obtained. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To obtain a melting and re-crystallizing process 

nearer to an ideal thermal equilibrium process, without making an amorphous 

or fine crystalline structure, by comprising at least one cycle of melt 

solidifying process with a light irradiation energy and setting the max. 

cooling rate to specified value or less in its final solidifying process. 

SOLUTION: In a final solidifying process with a light irradiation energy, 

the max. cooling data obtd. from a temp, change curve of an Si thin film 

after the end of the irradiation increases with the increase of the 

irradiation intensity. If the cooling temp. causing the fine 

crystallization in the condition of about 500 mJ/cm2 is estimated by 

applying to the relation between the max. cooling rate and irradiation 

intensity, the fine crystallization occurs at a cooling rate of about 

1.6xl010°C/sec or more and hence the cooling rate is controlled 

to be about 1.6xl010°C/sec or less. Thus it is possible to avoid 

the fine crystallization or forming an amorphous structure and hence obtain 

a good crystal growth process. 
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